The 1985 FAO/WHO/UNU Expert Consultation adopted a daily recommended allowance for protein in adult diets based on multilevel nitrogen balance studies on adults consuming their usual diets in 10 countries [1] . These studies yielded a mean value of 0.60 g/kg for a neutral nitrogen balance, which, with allowances for a safe intake, became a Recommended Dietary Allowance (RDA) of 0.80 g/kg. The latest 2007 FAO/WHO/ UNU Expert Consultation on protein and amino acid requirements [2] estimated the total protein requirement for adults from a meta-analysis by Rand et al. [3] of all the data in the literature from nitrogen balance studies in healthy subjects, involving 235 individuals. The distribution of requirements was determined to be log-normal, with a median at 0.66 g protein/kg/day and a standard deviation of 12%, yielding a safe level of 0.83 g/kg/day to cover 97.5% of the population. A comparison of the safe requirement from the 1985 report and the safe requirement and Estimated Average Requirement (EAR) from the 2007 report through infancy up to the beginning of adulthood is shown in figure 1.
Protein requirements during pregnancy have been based on more recently available information on protein accretion in pregnant women, based on potassium-40 counting. The current estimates are higher than the 6 g/kg/day proposed by the 1985 FAO/ WHO/UNU Expert Consultation. Presently, owing to considerations of the additional maintenance protein requirement for the gestational weight gained, as well as the use of a lower efficiency of utilization of protein during pregnancy, which was based on experimental data rather than the earlier assumed value, the requirement estimates have been revised upward. These currently stand at an additional 7.7 and 24.9 g/day of protein in the second and third trimesters, respectively, to support a gestational weight gain of 13.8 kg [2] . With allowance for variation, the safe intakes are 9.6 and 31.2 g/day for the second and third trimesters, respectively. These allowances are based on the gestational weight gain; women in developing countries usually have a gestational weight gain of 10 to 12 kg, and for these women, the safe intakes are 8.1 and 27 g/day for the second and third trimesters, respectively (table 1). Several areas of investigation remain, and most importantly, it is not known whether undernourished women use protein more efficiently than currently assumed. There is no evidence yet for this, but if so, the daily protein requirement will decrease.
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Please direct queries to the author: Anura Kurpad, Professor of Physiology, St John's Medical College and Head Division of Nutrition, St. John's Research Institute, Koramangala, Bangalore, India; e-mail: a.kurpad@sjri.res.in. Although there are no specific recommendations for amino acid intake during pregnancy, except that the protein should meet the amino acid scores defined for normal health, there are some areas in which amino acids may interact with micronutrient status. One such is methionine, which is a methyl donor for epigenetic regulation through DNA methylation, and its interaction with vitamin B 12 , which may be deficient in Indian women. It is quite likely that poor women in India do not meet their protein requirements during pregnancy, and along with this, a large number may be vitamin B 12 deficient owing to their largely vegetarian diet, with little milk intake. Although a low protein intake could mean a low methionine intake, with consequences for the provision of methyl groups, a low vitamin B 12 status may interfere with the re-methylation of homocysteine, increasing its tissue levels and the risk of adverse fetal outcomes. A further interaction may occur with folate, since the antenatal program mandates folate supplementation. Enthusiastic folate supplementation for pregnant women in the presence of severe vitamin B 12 deficiency may present a problem because of the interrelated functions of the two micronutrients in the methionine cycle, in which folate derivatives enter the cycle as substrates in several single-carbon reactions. A deficiency of vitamin B 12 in the presence of excess folate can lead to a folate trap, which could operate epigenetically by interfering with transmethlyation rates and potentially lower the methylation of key regions of the genome, as well as by increasing homocysteine. The question remains as to what consequences this imbalance in the intake or status of nutrients may lead to, in which some interacting nutrients are low in status, while others are high. It may well be that changes in methylation are not a result of a decreased or increased supply of methyl donors or regulators in the diet, but are linked to a sensing of the balance of the nutritional environment provided by the diet.
Overview of changing protein and amino acid requirements and application to pregnancy requirements
One further issue remains to be addressed when instituting measures to increase birth weight. For example, based on current distributions of birth weight, increasing birth weight by an average of 500 g in India from its current value near 2,500 g, would meet a target of reducing the prevalence of low birth weight from its current value of nearly 30% to 15%. However, some 40% of rural Indian woman are less than 150 cm in height. Increasing birth weight in short women, whose pelvic outlet diameter is proportional to their height, could necessitate assisted delivery or cesarean sections. In effect, the targeted improvement in birth weight requires a good antenatal care setup and a system that encourages the majority of women to seek delivery at health centers, rather than at home. That this is not yet present universally and not available to many rural women is obvious (although recent initiatives have dramatically increased institutional deliveries in India), but the consequences for an already high maternal mortality rate are unacceptable. Interventions that seek to improve birth weight with better diets and antenatal care are very important, but the consideration that interventions need to come much earlier, during the adolescence of girls, is more important in the long term.
Another difference between the previous and current FAO/WHO/UNU recommendations lies in the daily essential amino acid requirement (table 2). Up to the 1980s, nitrogen balance-based estimates were used to define the essential amino acid requirement. On the basis of these estimates, essential amino acid requirements were low and protein quality was judged not to be a limiting factor in adult diets. Vernon Young and his collaborators [4] began using stable isotopes to determine essential amino acid requirements, and found values that were some two to three times higher for leucine, lysine, threonine, and valine but found no difference for methionine plus cystine. Studies in India, Canada, and the United States have confirmed these estimates, and with minor adjustments to include additional studies, these higher values were accepted by the 2007 FAO/WHO/UNU Expert Consultation.
These are minimal amino acid requirements in a healthy environment; indeed, in the case of chronic under-nutrition along with intestinal parasitic infestations due to dirty environments, the requirements may be even higher than the new requirements. Although it is possible to imagine that amino acid requirements might be lowered through adaptation to environments with low-quality protein, in a poor environment the conditions are so demanding that it well may be impossible to adapt. For example, slum-living men had a lysine requirement that was 50% higher than that of medical students [5] ( fig. 2) . After de-worming, the slum-living men had similar requirements to the controls. The implications of these new higher values for adult essential amino acid requirements is that protein quality will be an important feature of adult diets. In developing countries, where predominantly cerealbased diets are consumed, the risk of lysine deficiency is likely to occur, particularly as populations age and their energy requirements fall. It is also possible that specific dietary amino acid deficiencies may affect optimal physiological functions such as muscle and immune function. This is an important area for future research, since neutral nitrogen or amino acid balances cannot be automatically assumed to ensure optimal function, and the optimal amino acid requirements for full functional health are yet to be determined.
In summary, daily protein requirements have decreased slightly, while amino acid requirements have increased, in the latest FAO/WHO/UNU Expert Consultation on protein requirements. This means that protein quality is central to considerations of adequate protein nutrition. Protein requirements during pregnancy have increased, but some questions remain. In addition, the defined needs are the minimum requirement, based on neutral balances in healthy populations under ideal conditions. Further research is required on the optimum requirements that meet the needs of optimum functionality, as well as the needs of populations in less hygienic environments with deficiencies of energy or other nutrients. Programs need to take these protein recommendations into consideration in their planning, and solutions to improving protein quality in the diet may be culture or region specific. 
